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Sheen Screen, a Miniaturized Most-Probable-Number Method for
Enumeration of Oil-Degrading Microorganisms
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Sheen Screen is a miniaturized method for enumerating oil-degrading microorganisms. The technique relies
on the ability of oil-degrading microorganisms to emulsify oil when provided as a sole carbon source in 24-well
tissue culture plates. Sediments that actively respire hydrocarbons have high numbers of Sheen Screen-positive
microorganisms.

Survey-type assessments for hydrocarbon-degrading mi-
croorganisms in marine sediments off Alaska were suggested
over a decade ago (3) when development of offshore oil
deposits with concomitant oil contamination incidents
seemed imminent. However, oil and gas production facilities
on Alaska's outer continental shelf have not been built; thus,
environmental assessment studies, including microbiology,
have been limited. The EXXON Valdez oil spill which
occurred in March of 1989 was not related to outer conti-
nental shelf oil exploration or production but did occur
offshore Alaska. A rapid-response assessment program was

conducted by the National Atmospheric and Oceanographic
Administration shortly after the spill. Part of that program

and a follow-up program conducted by the state of Alaska
included most-probable-number (MPN) measurements of
oil-degrading microorganisms in several hundred sediment
and water samples throughout southcentral coastal Alaska.
While no technique to enumerate specific metabolic types

of microorganisms in marine systems is absolute, the MPN
technique can give consistent results that are appropriate for
relative comparisons among sampling sites. Walker and
Colwell (5) compared various methods for enumerating
petroleum-degrading microorganisms, and later Roubal and
Atlas (3) developed the "4C-labeled hydrocarbon-spiked
crude oil MPN. More recently, improved medium formula-
tions for plate counts have been suggested (1, 2), or, when oil
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FIG. 1. Illustration of a five-tube MPN result for a marine sediment sample by the Sheen Screen method. Dilutions 102 and 10-3 are all
positive for crude oil emulsification, four of five of the io-' dilution are scored positive, and one of five of the 10' dilution are scored positive.
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is used as a sole carbon source, turbidity in microtiter plates
(2) and oxygen consumption in test tubes (4) have been used
for MPN determinations of hydrocarbon-degrading microor-
ganisms.
Faced with enumerating hydrocarbon-degrading microor-

ganisms in several hundred samples while at sea for 59 days
with only two opportunities to resupply materials, we devel-
oped the following Sheen Screen miniaturized MPN method.
The Sheen Screen procedure calls for inoculation of five

100-pd aliquots (for a five-"tube" MPN) of each serially
diluted sample into sterile 24-well microtiter plates contain-
ing approximately 1.75 ml of sterile Bushnell-Hass marine
mineral salts broth (Difco Laboratories) per well. Following
inoculation, a sheen of sterile Prudhoe Bay crude oil is
applied to each well, using a syringe fitted with a 26-gauge
needle or approximately 5 ,u from a positive-displacement
syringe. For this study each microtiter plate was incubated
at 16 ± 2°C for 3 weeks following inoculation. Wells are
scored as positive when oil emulsification is clearly indicated
by disruption of the oil sheen (Fig. 1). In our study, the first
row (columns of six wells) was used to make the serial
dilutions by placing 0.2 ml of sample into 1.8 ml of broth.
The five remaining rows in each of the four columns were
inoculated by repeatedly pipetting 100 ,ul from the dilution
well with a multichannel pipetting device. Thus each plate
had just enough wells for a five-tube MPN of four serial
dilutions (Fig. 1). More plates can be used to extend the
dilution series, or three-tube MPNs can be done for six
dilutions with a single plate.
The Sheen Screen method was used along with radio-

respirometric activity measurements of various hydrocar-
bons in Prince William Sound sediment samples (E. J.
Brown, Abstr. Annu. Meet. Am. Soc. Microbiol. 1990,
Special Symposium, Session 52, p. xxix). Aliquots, 10 ml, of
1:10 sediment dilutions were spiked with 100 plg of 14C-

labeled hexadecane, naphthalene, benzene, or phenan-
threne, and five 100-,ul aliquots of these and further dilutions
were assayed by the Sheen Screen method. Those sediments
that actively respired the added hydrocarbons had high
numbers of Sheen Screen-positive microorganisms, con-
firming that emulsification of oil is a good indicator of
hydrocarbon-degrading microorganisms.
The method can be modified to use oily substrates other

than crude oil for MPN analysis as well as providing a means
for enrichment and selection of microorganisms capable of
growth on and surfactant production in oily substrates.
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